• The underlying biology.
• Mathematical equations.
• Mathematical analysis for each model 1, 2, and 3:
-Find all steady state points.
-Linearize the equations around all steady state points which are not zeros.
-Pick one (positive, non-zero) steady state point and use it to determine Jacobian matrix from the linearized equations.
-Calculate of eigenvalues from the Jacobian matrix, by constructing characteristic polynomial from the Jacobian matrix and use Bairstow's method to find eigenvalues. Use your Bairstow code to calculate eigenvalues. Explain what the initial guesses r and s are used and how many iterations are done until the solution converges.
• Numerical analysis:
-Solve the equations of c's for each model numerically. Use (i) Euler's forward method, (ii) 3rd-order Runge-Kutta, (iii) 4th-order Runge-Kutta method, (iv) Runge-Kutta Fehlberg 45 method, and (v) Adams-Bashforth-Moulton method.
-Compare the difference between these methods, that is by obtaining the solutions at a certain time, for example at time t = 50 days.
-Calculate relative error for each numerical method.
-Explain which numerical method that is the most efficient. * s(c 6 ) = kc 6 * s(c 6 ) = 1 10 + kc 6 * s(c 6 ) = 1 1 + kc 2 6 -Using the original equation for s(c 6 ) and the above three modified forms of s(c 6 ), observe what happens to all solutions if the value of parameter k is increased to k = 1 × 10 −5 and reduced to k = 5 × 10 −15 .
You have 20 minutes for presentation and 10 minutes for Q&A session. Your presentation should contain the following:
• Explain the underlying biology [20 points]
• Determine how the mathematical equations are constructed from biology [20 points]
• Mathematical analysis [20 points]
• Numerical simulations [20 points]
• Discussion [20 points]
